Materials and methods
Chemicals, reagents and solvents were purchased from chemical suppliers. Column chromatography was performed on silica gel (particle size 0.040−0.063 mm) with freshly distilled solvents as eluents. All other commercially available reagents and solvents were of reagent grade and used without further purification. The solvents for the spectroscopic measurements were of spectroscopic grade. UV/Vis absorption spectra were recorded on a Perkin Elmer Lamda 35 spectrometer. Steady-state and timedependent fluorescence spectra were recorded on a PTI QM4-2003 fluorescence spectrometer. The absolute fluorescence quantum yields were determined with an integrating sphere of Hamamatsu (A10094, C8849, C10027-01, E7536). Bruker Daltronik GmbH (Autoflex II) mass spectrometer. High resolution ESI-TOF mass spectrometry was carried out on a microTOF focus instrument (Bruker Daltronik GmbH). For cyclic and square wave voltammetry, a standard commercial electrochemical analyzer (EC epsilon; BAS Instruments, UK) with a three-electrode single-compartment cell was used. The supporting electrolyte tetrabutylammonium hexafluorophosphate (TBAHFP) was recrystallized from ethanol/water. The measurements were carried out using ferrocene/ferrocenium (Fc/Fc + ) as an internal standard for the calibration of the potential. A Pt disc and a Pt wire were used as working and auxiliary electrodes, respectively, and a Ag/AgCl reference electrode was used. Elemental analyses were performed with an Elementar vario micro cube instrument.
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Synthesis and characterization of new compounds
2,6-diisopropylphenyl-substituted naphthalimide boronic acid pinacol ester (3) [S1] , tetra-substituted pyrene boronic acid pinacol esters (5) [S2] and N- (2,6-diisopropylphenyl)-4,5-dibromo-1,8-naphthalimide (6) [S3] were synthesized according to literature procedures.
Compound 4
[Bis(dibenzylideneacetone)palladium (0)] (85.0 mg, 0.15 mmol, 15 %), 2-dicyclohexylphosphino-2',6'-dimethoxybiphenyl (120 mg, 0.29 mmol, 30 %) and Cs 2 CO 3 (3.2 g, 9.8 mmol, 3.0 equiv.) were added to a suspension of 510 mg (0.98 mmol, 1.0 equiv.) 1,3,6,9-tetrabromopyrene 2 and 2.4 g (4.9 mmol, 5.0 equiv.) 2,6-diisopropylphenyl-substituted naphthalimide boronic acid pinacol ester 3 in a mixture of toluene (10 mL) and water (5 mL). After stirring at 80 °C for 23 h, the reaction mixture was cooled down to room temperature and extracted three times with each 30 mL of dichloromethane. The combined organic layers were washed with water, dried over MgSO 4 and concentrated under reduced pressure.
The crude product was purified by silica gel column chromatography (gradient of dichloromethane/acetone from 1:0 to 15:1) to yield 4 as a yellow solid.
Yield: 580 g (357 μmol, 37 %). 2, 24.3, 29.5, 120.6, 123.2, 123.6, 124.2, 125.6, 126.8, 127.7, 127.8, 129.4, 129.6, 129.9, 130.0, 130.1, 130.5, 131.2, 131.3, 131.9, 132.0, 132.8, 133.0, 134.9, 135.0, 144.9, 146.0, 164.0, 164 Figure S1 : UV/Vis and steady state fluorescence spectra of 1 in CH 2 Cl 2 at room temperature (left) and its time resolved fluorescence decay (λ e x = 572 nm, λ det = 608 nm). Table S1 . Summary of the optical properties of compounds 1. Comp. [S4] S6
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DFT calculations
DFT calculations were performed using the Gaussian 09 program package [S5] with B3-LYP [S6] as functional and def2-SVP [S7] as basis set. The structure was geometry optimized, followed by frequency calculations on the optimized structure, which confirmed the existence of a minimum.
Time-dependent (TD)-DFT calculations were carried out on the optimized structure using the same functional (B3-LYP) and basis set (def2-SVP) as for the geometry optimization. The UV/Vis spectra were simulated using the GaussView 5 [S8] visualization software package. A half-width of 0.15 eV was assumed for proper simulation. 
X-Ray structure analysis
Single-crystal X-ray diffraction data for 1 was collected at 100 K on a Bruker D8 Quest Kappa diffractometer with a Photon100 CMOS detector and multi-layered mirror monochromated Cu Kα radiation. The structure was solved using direct methods, expanded with Fourier techniques and refined with the Shelx software package. [S9] All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were included in the structure factor calculation on geometrically idealized positions.
Single crystals of 1 suitable for X-ray structural analysis were grown by slow diffusion of hexane into a solution of 1 in chloroform. The single crystals thus obtained were highly sensitive towards temperature.
Therefore, the crystalline material was directly immersed (from the remaining solution) into a film of perfluorpolyether which was precooled to 200 K on a copper substrate. Subsequently, the investigated single crystal was transferred on a Teflon loop to a Bruker D8 Quest Kappa diffractometer continuously cooled by evaporated liquid nitrogen. The refinement showed at least 3 more disordered chloroform molecules which could not be modelled satisfactorily. Therefore, the SQUEEZE routine of PLATON was used to remove the respective electron density. [S10] The remaining structure could be refined nicely.
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